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The relationship between public expenditures and GDP is an important issue. The direction of causation of this relationship 
affects macroeconomic variables. According to Wagner’s Law an increase on GDP increases the public expenditures. Unlike the 
Wagner’s Law, Keynes argues that an increase on public expenditures provides growth of GDP. In this study, the direction of 
relationship between public expenditures and growth of GDP for Turkish economy has been examined. In order to reach an
empirical conclusion, the validity of Wagner’s Law for Turkey was tested by using econometric models.  
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1.Introduction
In following years after the Great Depression in 1929, increased public expenditures caused by applied 
Keynesian policies to overcome the crisis has been the target of criticism of neo-liberal policies. The criticism, due 
to the increasing share of the public sector in the economy, such lower growth rate and decreasing productivity has 
emerged as an antithesis to the idea that “the state is the driving force for the economy”. Within the frame of these 
discussions, direction of relationship between public expenditures and economic growth has become even more 
important. 
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Adolph Wagner is the first researcher who demonstrates positive relationship between economic growth and 
public sector expenditures. In “Grundlegung der politischen Ökonomie”, published in 1893, Wagner investigated 
law of increasing public expenditures and state activities. (Henrekson, 1993).
The direction of long term causality between state activities and economic growth has been found from national 
income to public expenditures in accordance with Wagner’s Law. In other words, increasing national income will 
induce a rise in public expenditures. Wagner’s Law explains that the direction of causality in relationship over three 
reference points. The first one is some functions of the government takes the place of private sector within 
industrialization process. The second one for the direction of causality is the change in income elasticity induced by 
economic growth increase demand of public goods which have socio-cultural character. Wagner claims that the 
income elasticity of public goods is high. Increase in income rises demand of the public goods. For instance, public 
goods such as education, culture, medical services have high income elasticity of demand. Last one is inability to 
make requiring projects of public sector aimed improving welfare of industrialized societies and obligation of 
carrying out these projects with public finance point out the direction of causality among public expenditures and 
economic growth.  Responsibilities and duties are improved in connection with economic growth and economic 
development in developed countries. For example, consumer protection and environmental protection, determining 
supply and demand of global characterized public goods by planning that been done in country-wide, new 
responsibilities, like advancing higher education, undertaken by state raise public expenditures. In addition to this, 
rising population enhances requirements for needed public services in cities and growth public expenditures in turn. 
(Sideris, 2007)
2.Literature Review
Tuna (2013) has investigated the relationship between economic growth and public expenditures by Granger 
causality test using annual data for Turkey between 1961-2012 period. As a result of this study, causality 
relationship has not been found as direction that from economic growth to government spending. Thus, Wagner’s
Law is invalidate for Turkey over the period 1961-%DúDUHWDOLQWKHLUVWXG\WKH\KDYHH[DPLQHGWKH
relationship between economic growth and government spending by using bound test approach.  Over 1975-2005, 
all data has been become its real values via GDP deflator which based on 1987 prices. Public expenditures, that its 
total value as well as current, investment and transfer payment, have been added to econometric model. As a result 
of this analysis, Wagner’s Law is invalidate for Turkey has been identified. Gül and Yavuz (2010) have examined 
economic growth and public expenditures by panel data analysis for Bulgaria, Czech Republic, Estonia, Cyprus, 
Latvia, Lithuania, Hungary, Malta, Poland, Romania, Slovenia, Slovakia and Turkey over 1996-2008 period. A 
long-term relationship has been found between public expenditures DQGHFRQRPLFDVDUHVXOW%D÷GLJHQDQG%HúHU
(2009), in Turkey, have been investigated the relationship between public expenditures and GNP by three different 
causality test over 1950-2005. In study, they have applied Granger Causality test, Toda-Yamamoto Causality test 
and Hsiao causality test. As a result of this study, all applied tests except one have shown Wagner’s Hypothesis is 
invalidate for Turkey $UÕVR\  KDV H[DPLQHG WKH UHODWLRQVKLS EHWZHHQ SXEOLF H[SHQGLWXUH DQG *'3 &R-
integration Test and Granger Causality Test for Turkey over 1950-2003. All data used has been become real values 
by GNP deflator that based on 1987 constant prices. Current expenditures, investment expenditures and transfer 
payments have been used as well as total public expenditures. An unidirectional causality from economic growth to 
disaggregated public expenditures (except total public expenditures) has been found in long term. 6HOHQDQG(U\L÷LW
(2009) have examined the relation between total public expenditures, GNP and population by using Lee and 
Strazicich unit root test considered structural breakpoints for  and Johansen Co-integration Analysis for Turkey
1950-2005 period. In period studied, a correlation from GNP to public expenditures has proved validity of Wagner’s
Law for Turkey. Kanca (2011) has analyzed by Granger Causality and Co-integration test with data, which has been 
become real values by utilizing deflator based 1987 prices,  belonging to 1980-2008 period in Turkey. As a result of 
this study, the relationship between total public expenditure(current, investment and transfer) and economic growth 
has been found like Wagner’s Law asserted in long term whereas what Keynesian Theory claimed in short term. 
Altunç (2011) has applied ARDL Bound Test, Granger Causality Test to investigate for Turkey 1960-2009 period. 
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As a result of this study which in used as data: rate of increase in real GDP per capita, total public 
expenditures/GDP, public consumption expenditures/GDP, public investment expenditures/GDP. Consequently, 
both Wagner’s Law and Keynesian Approach are validate for Turkish economy. Gacener (2005), in her study for 
Turkey, has utilized real public expenditures, rate of public expenditures in total economic size, the rate of real 
public expenditures per capita in economic size, real GNP and GNP per capita  as quarterly data that belonging to 
1987:1-2003:4 period to determine by using Co-integration test, impulse-response function analysis and variance 
decomposition analysis. As a consequence of this study, Wagner’s Law is validate for Turkey. Oktayer (2011) has 
investigated whether Wagner’s Law is validate for Turkey or not. Over 1950-2009 period for Turkey, using real 
public expenditures, real public expenditures/population, public expenditures/GNP, GNP/population data, Co-
integration and Granger Causality Test has been analyzed. At the end, author has determined Wagner’s Law is 
validate for all of 5 different models and also for model 3 and 4, both Wagner and Keynesian are validate.
If we take a look all studies made, we didn’t find any certain opinion about what the direction of causality 
between economic growth and public expenditures. The reason of differences of results has considered diversity of 
econometric methods analyzed and varied periods taken for analysis. The table below shows literature review.
Table 1. Literature Review
Study-Author Country-Years              Variables Method Consequences
Tuna
(2013)
Turkey
(1961-2012)
GDP and Public 
Expenditures
Granger Causality 
Test
Not found a causation from 
economic growth to public 
expenditures
%DúDUHWDO
(2009)
Turkey
(1975-2005)
Real Public Expenditures    
(Total, current, investment 
and transfer) and Real 
GNP
Bound Test Wagner’s Law is not 
validate for Turkey.
Gül and Yavuz
(2010)
Bulgaria, Czech 
Republic, Estonia, 
Cyprus, Latvia, 
Lithuania, Hungary, 
Malta, Poland,
Romania, Slovenia, 
Slovakia and Turkey
(1996-2008)
GDP and Public 
Expenditures (Total, 
current, investment, 
transfer payments)
Panel Unit Root Test 
and Panel Co-
integration Test
Found a relationship 
between public 
expenditures and economic 
growth. 
%D÷GLJHQDQG%HúHU
(2009)
Turkey
(1950-2005)
Public Expenditures and 
GNP
Granger Causality 
Test, Toda-
Yamamoto Test and 
Hsiao Causality Test
All applied tests except one 
demonstrate that Wagner’s
Law is invalidate for 
Turkey. 
$UÕVR\
(2005)
Turkey                 
(1950-2003)
Real Public Expenditures 
(Total and to be classified 
to economy) and GNP
Co-integration Test 
and Granger 
Causality Test
Wagner’s Hypothesis is 
validate.
6HOHQDQG(U\L÷LW Turkey                  
(1923-2006)
Total public expenditure, 
GNP and Population
Co-integration 
Analysis, Multi 
Structural Breaks and 
Causality Test
Found a positive effect 
from GNP to public 
expenditures. So Wagner’s
Law is validate.
Kanca 
(2011)
Turkey                
(1980-2008)
Public Expenditures and 
GNP
Co-integration Test 
and Granger 
Causality Test
Found bilateral causality 
public expenditures and 
economic growth. 
Wagner’s Law is validate 
in the long term, while 
Keynesian Hypothesis is 
validate in the short term.
Altunç (2011) Turkey                  Rate of increase in real ARDL Bound Test Both Wagner’s Law and 
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(1960-2009) GDP per capita, total 
public expenditures/GDP, 
public consumption 
expenditures/GDP, public 
investment 
expenditures/GDP
and Granger 
Causality/ Externality 
Wald Test 
Keynesian Approach are 
validate. 
Gacener (2005) Turkey                
(1987:1-2003:4)
Real public expenditures, 
rate of public expenditures 
in total economic size, the 
rate of real public 
expenditures per capita in 
economic size, real GNP 
and GNP per capita
Co-integration Test, 
impulse-response 
analysis and variance 
decomposition
Wagner’s Law is validate. 
Oktayer (2011) Turkey
(1950-2009)
Real public expenditures, 
real public 
expenditure/population, 
public expenditure/GNP, 
GNP/population
Co-integration Test 
and Granger 
Causality Test
Wagner’s Law is validate 
for all of 5 different models 
and also for model 3 and 4, 
both Wagner and 
Keynesian are validate.
3.Methodology
3.1.Data 
In this study, public expenditures (kh) and GDP that representing economic growth have been used as variables. 
Quarterly series are used and they included 1998:1–2014:4 period. Data of these variables were obtained from 
EDDS system in the Central Bank of the Republic of Turkey. In order to make series linear, their logarithms have 
been calculated. Census X-13 method has been applied to make seasonal adjustment on series. Tests, by using
seasonally adjusted series, have been practised by Gauss10 and Eviews8 programs.
3.2. ADF Unit Root Test
Augmented Dickey-Fuller (ADF) test is also known as improved Dickey-Fuller test.
'Yt=J Yt-1
p
i t-i+1
i=2
ȕ \'¦+ +H t        
'Y
(1)
t=c+J Yt-1
p
i t-i+1
i=2
ȕ \'¦+ +H t                               
'Y
(2)
t= c+ J Yt-1+G2
p
i t-i+1
i=2
ȕ \'¦t+ +H t         
Equation (1) has no intercept and no trend, equation (2) has intercept not trend, equation (3) has both intercept 
and trend. Higher-order autocorrelation has been covered by applying ADF test. In DF test first order 
autocorrelation has been taken. Higher order autocorrelation models should be chosen in order to error term has 
white noise. ADF test is applied for doing this. (Sever Demir, 2007). As a result of unit root test, rejection of H
(3)
0 
hypothesis means that Yt doesn’t have unit root and it is also stationary. If Yt series is not stationary in level, then 
first difference is taken. Being stationary at first difference for Yt means that the series is I(1).
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Table 2. ADF Unit Root Test Results
lnGDP lnKH
Trend Intercept Intercept None Trend Intercept Intercept None
Level -2,77 (1)* -0,37(1)* 2,31(1)* -2,03(2)* -1.97(1)* 1,68(1)*
1’st Difference -6,27(0)* -6,32(1)* 5,69(0)* -4,81(0)* -4,72(1)* -4,31(0)*
*The values are put in parentheses shows lag lengths chosen according to SIC criteria 
** %1,%5,%10 confidence interval for ADF Test, MacKinnon critic values are -3,48, -2.90,  -1,94 respectively.
As seen in table, both variables are stationary in their first difference at %1, %5, %10 significance level and they 
may be write as I(1). Because the series are stationary at same order, we can analyze whether the series is 
cointegrated.
3.3.Hatemi-J Structural Breaks Cointegration Test
Banerjee (1992), Zivot and Andrews (1992), Perron (1989), Bai and Perron (2003) are the most known tests 
which considering structural breaks. Cointegration test, that is added to literature by Gregory and Hansen (1996) and 
considering an endogenous structural break among variables, it is also measurer of two structural breaks since its 
improved by Hatemi. Hatemi–J (2008), clarifies two structural breaks at level and slope by taking the model below 
consideration. <ÕODQFÕ	g]WUN
0 1 1 2 2 0 1 1 2 2t t t t t t t t ty D D X D X D XD D D E E E P      
Į1
Į
= first breakpoint
2 = second breakpoint
The regime movements, which influenced by the formula that includes two structural breaks of structural 
changes, are defined as the formula of D1t and D2t dummy variables as shown (4) and (5) below. While
and demonstrate unknown parameters that are representer of timing of relevant change break, the 
dummy variables, which have added effects of structural breaks to the model, are identified as follows.
1
1
1
1 [ ] ,
0 [ ]t
t n while
D
t n
W
W
o !­ ½
 ® ¾o ¯ ¿
(4)
1
2
1
1 [ ] ,
0 [ ]t
t n while
D
t n
W
W
o !­ ½
 ® ¾o d¯ ¿
(5)
ADF*, ZĮand Zt test statistics can be used for aiming to test hypothesis whether it has cointegration relationship 
among variables. As ZĮ test statistic is calculated by using formula as shown (6), ADF* statistic is calculated by 
ADF unit root test method using residuals obtained as seen model 2.
(6)
It is possible to calculate value, which illustrates estimator of corrected-bias first order autocorrelation 
coefficient, by using formula as follows.
1 (0,1)W 
2 (0,1)W 
*( 1)Z nD  U 

*3U
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              (7)
Benefitting from value that is obtained by formula above, it is also possible to get Zt statistic as below;
(8)
term determines long term 
estimators of variance of the residuals which obtained from 
the regression of generated on .
Every three statistics have non-standard distribution. In practice, while T= (0,15n;0,85n),  
and . The lowest one has been taken from among all
statistics. The critic values have been found in article of Hatemi-J (2008).
Table 3. Results of Hatemi J Co-integration Test 
Test statistic Estimated test value 1% Critical value 5% Critical value 10% Critical value
ADF -12.716 í6.503 í6.015 í5.653
Z -10.970t í6.503 í6.015 í5.653
Z -82.171a í90.794 í76.003 í52.232
Source: Hatemi-J (2008)
As seen in table, both two regimes along with two structural breaks indicate that cointegration relationship 
between GDP and public expenditures (KH) is significant as statistical and that means both variables are 
cointegrated in long term.
Table 4. Hatemi-J Cointegration Test and Breakpoints
1’st break point 2’nd break point
Modified ADF 2003Q1 2007Q1
Modified Philips (Zt 2002Q2) 2006Q3
Modified Philips (Za 2003Q2) 2003Q3
Source: Hatemi-J (2008)
The table above shows breakpoints found with regard to results of Hatemi-J structural break cointegration test. 
As seen in table, breakpoints concentrate in particular terms. When it is taken into account, the breaks found at the 
second quarter of 2002 and second quarter of 2003 are indicators for recovering economy that has overcome effects 
of economic crisis in 2001 because rate of economic growth in that term reached approximately 5.5% – 6% 
compared to the previous year. It is also said that breaks found at the third quarter of 2006 and first quarter of 2007 
originated by the crisis experienced globally in 2008 and decreasing rate of economic growth.
3.4 Granger Causality Test
Causality analysis determines direction of relationship and which variable should be in model. Direction of 
relationship has tried to determine by analyzed VAR-based Granger causality test. The null hypothesis (H0) is x 
doesn’t cause the Granger of y and the alternative hypothesis (H1
1
1 1 1
1 1 1*
1
2
1
1( / ) ( )( )
n B T
t t t j t j t t
t j t j
n
t
t
u u w j B u u u u
n
u

    
   

 
§ ·§ ·
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Granger causality analysis. (Granger 1988). 
Table 5. Results of Granger Causality
Variables Chi-sq df Prob
GDPĺ.+ 12.38341 2 0.0020
KH ĺ*'3 1,616771 2 0,4456
As shown in table, there is an unidirectional causality from GDP to KH. That means, GDP causes Granger of the 
KH however KH doesn’t cause Granger of the GDP. In this regard, it may be argued that KH is affected by 
changing in GDP. In addition to this, GDP can be prioritized in GDP and KH analysis. 
4.Conclusion
The relationship between public expenditures and economic growth has been frequently investigated both 
theoretically and empirically. Although the hypotheses that covered an increase in public expenditures are
dependent on economic growth, there are a considerable amount of many argued that an increase in rate of 
economic growth is dependent on public expenditures. In this study, validity of Wagner’s Law has investigated for 
1998:1 – 2014:4 period: case of Turkey. As a result of ADF unit root test in this study, it is found that both 
economic growth and public expenditures series were stationary at same order and then, to clarify cointegration 
relationship among them Hatemi-J structural break cointegration test has been applied. According to results of this 
test, both variables had two long term structural breakpoints, in other words variables affected each other. 
Afterwards, unidirectional causality from GDP to public expenditures has been found in long term, thereby 
analyzing Granger causality test. This result has proved the validity of Wagner’s Law in Turkey at period studied.
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